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Executive Summary

Grand Portage National Monument (GRPO), established by an act of Congress-@.Q, 33

Stat. 1751) in 1958, is located in extreme northeastern Minnesota. It protects the site of the

hi storic North West Company f (PortageBayandthg pos't
major canoe portage trail connecting the Great Lakes to the lakes and streams of the Canadian
northwest. The Monument consists of 709 a®8%f which are in the.akeshore Unit, which

includes thearading post site. The canoe portaigal is 539 acres in a corridor 8.5 miles long and

600 feet wide which passes through an ancient gap in the hills and traverses areas of southern
boreal forest and wetland. At the other end of the trail is the luisite of Fort Charlotte, a 101

acre ge which today is largely undeveloped and serves as a campsite for trail users and canoers
descending the Pigeon River from the Boundary Waters Canoe Area Wilderness. In 2010, nearly
114,000 people visited GRPO; 86,212 visited the Heritage (Visitor) Cantg210 took out
backcountry permits to camp at Fort Charlotte.

The trail corridor crosses a rugged landscape underlain by ancient sedimentary shale and
siltstone bedrock, into which dikes of diabase, an igneous rock, intruded about 1,100 million
yearsago. The current landscape is the result of a glacial advance about 12,000 years ago that
scoured high areas and filled in low areas. GRPO is in the USEPA Northern Lakes and Forests
ecoregion, and over 92% of GRPO is covered by forest and woodland, #itbfthe forest in

the southern boreal whitgprucebalsam fir group.

GRPO is located in an area of aadntinental climate, with hot summers and cold winters, but is
greatly influenced by its location on Lake Superior, which moderates temperaturesseascre
precipitation, and creates a slight seasonal shift to later summers. In the western portion of the
trail corridor, away from the Lake, temperatures are more exti@mleconditions are generally
drier.

GRPO is surrounded by the reservation of the GRwortage Band of Lake Superior Chippewa
except where it is bordered by the Pigeon Riitas the only unit within the National Park
Service that cananages natural resourdbsough a Tribal SelGovernance Act agreement
From an ecosystem managemenmntspective, the relative narrowness of the trail corridor
requires that GRPO resources be evaluated at larger landscape or watershed scales.

GRPO is located entirely within the Baptiddnule subwatershed of the Lake Superior

watershed. It crosses three slmalvatersheds. The Grand Portage Creek watershed includes
Grand Portage Creek, which enters Grand Portage Bay in the Depot area, and two small
impoundments, Mt. Maud Lake and Dutchman Lake. These impoundments lie outside GRPO.
The Poplar Creek watershattiudes wetland areas where the trail crosses the creek. The Upper
Pigeon River watershed includes Snow Creek and the Pigeon River at the end of the portage
trail. Snow Creek and Poplar Creek are tributaries of the Pigeon River.

Animals of significance t&RPO include the beaver, moose, gray wolf, and coaster brook trout.
The beaver is a critical element in the history of GRPO because of its importance to the fur trade;
GRPO is the earliest fur trading site in the NPS. Within GRPO, the major active belavsris

on Snow Creek. The moose population in northeastern Minnesota is in decline. GRPO has been
designated an area of critical habitat for the gray wolf, which was recently removed from the
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federal Endangered Species list. Coaster brook trout, aadiinm of brook trout native to Lake
Superior, are stocked in Grand Portage Creek by the Grand Portage Band. GRPO is additionally
home to three Minnesota threatened fauna and four fauna of special concern. GRPO has one
Minnesota endangered plant, fourghtened plants, and 11 plant species of special concern.

This Natural Resource Condition Assessment was undertaken to evaluate current conditions for a
subset of natural resources and resource indicators in GRPO. Using a framework developed by
the Sciencédvisory Board of the USEPA, natural resources were evaluated in six categories:
landscape condition, biotic condition, chemical and physical characteristics, ecological

processes, hydrology and geomorphology, and natural disturbance regimes. A4Btal of

resources and indicators were evaludiieable i) by reviewing existing data from peewviewed
literature and federal, state, and tribal agen@asa were analyzed where possible to provide
summaries or new statistical or spatial representations.

Natural resources and resource indicators in GRPO are affected by activities and processes at
scales ranging from local (e.g., logging, road density, and sewage discharge) to global (e.g.,
atmospheric deposition and climate change). Conditions of significacéoare related to air
resources (deposition of mercury and nitrogen) and exotic species in the Pigeon River; these are
out of the jurisdiction of GRPO managers. Similarly, those resources that are in conditions of
moderate concern, with a declining tdefthe southern boreal forest, moose, and the hydrology

of the Pigeon River) are primarily affected by climate change. Some resources and resource
indicators such as beaver populations and water quality are in good and stable condition.
Improvements haveden noted in the aquatic macroinvertebrate populations in Grand Portage
and Poplar Creeks, and levels of some organic contaminants (DDT and PCBs) have declined.

Although the Grand Portage Band and the NPS Great Lakes Inventory and Monitoring Network
have ollected a significant amount of data on natural resources in GRPO in recent years, much
of it does not yet have a period of record sufficient to evaluate trends. Monitoring efforts in
subject areas including water quality, aquatic macroinvertebrate fiopslebeaver populations,
exotic species detection, and vegetation analysis should be continued.
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Table i. Condition and trend of natural resources and resource indicators evaluated for Grand Portage
National Monument.

Condition and Trend

Natural Resource or Resource Indicator

©O 00O

000 -

Condition good,
improving trend

Condition good,
uncertain trend

Condition good,
stable trend

Condition of
moderate concern,
uncertain trend

Condition of
moderate concern,
stable trend

Condition of
moderate concern,
declining trend

Condition of
significant concern,
uncertain trend

Condition of
significant concern,
stable trend

Condition unknown,
improving trend

Condition unknown,
unknown trend

Aquatic macroinvertebrates in Grand Portage Creek and Poplar
Creek
Organic contaminants in fish i DDT and metabolites and total PCBs

Land cover

Impervious surfaces

Viral Hemorrhagic Septicemia virus (VHSV)

Didymosphenia geminata (Didymo)

Water quality of inland waters i chloride and total nitrogen
Mercury in game fish i Grand Portage, Poplar, and Snow Creeks

Beaver

Water quality of inland waters i specific conductance, pH, dissolved
oxygen, water clarity, alkalinity, and total phosphorus

Water quality of Grand Portage Bay i dissolved oxygen and E. coli
Geomorphology of Grand Portage Bay

Landscape pattern and structure

Terrestrial exotic plant species

Organic contaminants in fish i PFOS and other PFCs and PBDEs
Water quality of Grand Portage Bay i turbidity and total phosphorus
Mercury in game fish i Grand Portage Bay

Organic contaminants in sediments i Grand Portage Bay
Hydrology and geomorphology of Grand Portage Creek

Hydrology of the Pigeon River

Road density i moose and gray wolf
Air i ozone, visibility, and wet deposition of total sulfur
Mercury in soll

Southern boreal forest
Moose

Aguatic non-native and invasive species i Pigeon River
Mercury in streams and aquatic organisms other than game fish
Mercury in game fish i Pigeon River

Air T wet deposition of total nitrogen
Mercury in precipitation

Coaster brook trout i Grand Portage Creek and Bay

Water quality of inland waters i nitrate and nitrite nitrogen and
chlorophyll a
Aquatic non-native and invasive species i Grand Portage Bay
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Chapter 1 NRCA Background Information

Natural Resource Condition Assessments (NRCAS) evaluatent conditions for a subset of

natur al resources and resource i ndNRCAsalsmor s i n
report on trends resource conditiofwhenpossible)jdentify critical data gaps, and

characterize general level of confience for study findings. The resources and indicators

emphasized ia givenproject dependothep ar k 6s resource setting, st
stewardship planning and science in identifying kpgiority indicators, and availability of data

and expertiséo assess current conditions &ovarietyof potential study resources and

indicators.

NRCAs represent a relatively new approach to / , \
assessing and reporting on park resource conditions. ~ \RCASST rive 10
They are meant to complemé&nnot replacé Credible condition reporting
traditional issueand thre&based resource for a subset of important
assessments. As distinguishing characteristics, all park natural resources and

NRCAS: indicators
Useful condition summaries
§ are multidisciplinary in scopg" by broader resource
1 employ hierarchical indicator frameworks categories or topics, and by
1 identify or develop reference conditions/valfes park areas
compaison againsturrent conditios: K /

§ emphasizspatial evaluation of conditions and GIS (map) products
f summarize key findings by park argaand
1 follow national NRCA guidelines and standards for study design and reporting products

Although the primary objectivef NRCAs is to report oourrentconditiors relative tological
forms ofreference conditions and values, NRCAs also report on tredas appropriate (i.e.,
whenthe underlying data and methods supgarh reporting), as well as influences esaurce
conditiors. These influences mawclude past activities or conditions that provide a helpful

! The breadth of natural resources and number/type of indicators evaluated will vary by park.

2 Frameworks help guide amuttii sci pl i nary selection of indicators and
for measure$ conditions for indicatory condition summaries by broader topics and park areas.

3 NRCAs must consider ecologicalbasedeference conditions, must also consider applicable legal and regulatory
standards, and can consider other managespattified condition objectives or targets; each study indicator can be
evaluated against one or more types of logical reference condiRefesence values can be expressed in qualitative
to quantitative terms, as a single value or range of values; they represent desirable resource conditions or,
alternatively, condition states that we wish to avoid or that require a follosesponse (e.gecological thresholds

or management Atriggerso).

* As possible and approprialéRCAs describe condition gradients or differences across a park for important natural
resources and study indicators through a set of GIS coverages and map products.

® In addition to reporting on indicatéevel conditions, investigators are asked to take a bigger picture (more

holistic) view and summarize overall findings and provide suggestions to managers onlanaesabasis: 1) by
park ecosystem/habitat types orteraheds, and 2) for other park areas as requested.

1



context for understanding current conditipasd/orpresertday threats and stressors that are
best interpreted at park, watershed, or landscape gttadegh NRCAs do not report on
condition satus for land areas and natural resources beyond park boupdatessive cause
andeffect analyses of threats and stressaimddevelopment of detailed treatment opticar®
outside the scopaf NRCAs

Due to their modest funding, relatively quigkéframe for completiorand reliance on existing
data and information, NRCAs are not intended to be exhau$tres. methodlogy typically
involves an informal synthesis of scientific data and information from multiple and diverse
sources. Level of rigaaind statistical repeatability will vary by resource or indicator, reflecting
differences irexistingdata and knowledge bases across the varied study components.

The cedibility of NRCA results is deriveffom the data, methods, and reference valuesiansed
the project workwhicharedesigned to bappropriate for the stated purpadehe project, as
well asadequately documenteldor each study indicatdor which current condition or trend is
reportedwe will identify critical data gaps and descritheelevel of confidence in at least
gualitative terms. Involvement of park staff and National Park Service (NPS) soizgtet
experts at critical points during the project timeline is also importd@se staff will be asked to
assistwith theselectionof study indicatorsrecommend data sets, methods, and reference
conditions and values; and

help provide a muki

disciplinary review of draft / \

study findings and products. Important NRCA Success Factors
Obtaining good input from park staff and other NI

NRCAs can yield new insights subjectmatter experts at critical points in the

about current park resource project timeline

conditions butin many cass Using study frameworks that accommodate

their greatest value may be the meaningful condition reporting at multiple levels

development of useful (measured indicators/ broader resource topics

documentation regarding and park areas)

known or suspected resource Building credibility by clearly documenting the da

conditions within parks. and methods used, critical data gaps, and level of

Reporting products can help confidence for indicatelevel condition findings

park managers as they think

about neaterm workload K /

priorities, frame data and study needssimportant park resources, and communicate messages
about current park resource conditions to various audiences. A successful NRCA delivers
sciencebased information that Isothcredibleandhas practical uses for a variety of park
decisionmaking, planng, and partnership activities.

However, it is important to note thdRCAs do not establish management targets for study
indicators.That process must occur through park planning and management activities. What an
NRCA can do is delivesciencebased inbrmation thawill assistpark managers their

ongoing, longterm efforsto describe and quantiyp ar k6 s desired resource



management targets. In the near term, NRCA findings assist strategic park resource®planning
and help parke report on government accountability measufda addition, althoughri-depth
analysis othe effects otlimate change on park natural resources is outsidectipe of

NRCAs, thecondition analyses and data sets develdpeNRCAs will be useful for parkevel
climatechange studies and planning efforts.

NRCAsalsoprovide a useful complement to rigorous NPS science support proguchsas the
NPSNatural Resourcesventory& Monitoring (I&M) Program® For example, NRCAs can

provide current condition estimates and help establish reference conditibaseline values

for some of a parkos vital sdrawoppmanNRSidateots | ng |
help evaluate current conditions foofe same vital signs. In some cas&bd) data sets are

incorporated into NRCA analyses and reporting products.

Over the next several years, the NPS plans to fund a NRCA project for eaclapbtbeimately
270 parks served by the NP&M ProgramFor more information on thdRCA program
visit http://www.nature.nps.gov/water/NRCondition_ Assessment_Program/Index.cfm

a | )

NRCA Reporting Product sé
Provide a credible, snapshat-time evaluation for a subset of important park
natural resources and indicators, to help park managers:

Direct limited staff and funding resources to park areas and nataesalurces that
represent high need and/or high opportunity situations
(near-term operational planning and management)

| m

ol ®)

ove understanding and quantification
undamental 6 and Aot her valmgsortanto nat
(longer-term strategic planning)

.
f

Communicate succinct messages regarding current resource conditions to
government program managers, to Congress, and to the general public

o )

®An NRCA can be useful during the devel opment of a park
tailored to act as a peRISS project.

" While accountability reporting measures are sulifechange, the spatial and referebesed condition data
provided by NRCAs wil|l be useful for most forms of #fAr e:
NPS, the Department of the Interior, or the Office of Management and Budget.

8 The | &M program consists of 32 networks nationwide that
assess the condition of park ecosystems and develop a stronger scientific basis for stewardship and management of
natural resources across the Nati | Par k Sy s taemsubs@t\fiphysidal, chemial, anil biological

elements and processes of park ecosystems that are selected to represent the overall health or condition of park
resources, known or hypothesizdteets of stressors, or efeents that have important human values.
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Chapter 2 Introduction and Resource Setting
2.1 Introduction

2.1.1 Enabling Legislation
Grand Portage National Monument (GRPO) was established on September 2, 1958 by an act of

Congress(P.L.8910, 72 Stat. 1751) as a unit of the N
containinguni que hi storic valueséo and fito conserve
objects and the wildlife therein and to provi

NPS 2003a). The monument is significant because of its association with tieel&y the
exploration and colonization of the Northwest, its historic/geographic link between the United
States and Canada, and its excellent state of preservation inaiktmess setting (NPS
2003Db).

GRPO had previously been designated a natioistdric site in 1951 (Cockrell 1983). Its
establishment as a national monument depended on the relinquishment of land titles and interests
within the proposed monument boundaries to the Department of the Interior by the Minnesota
Chippewa Tribe and the &nd Portage Band of the Minnesota Chippewa TfeJanuary 27,

1960 thdast such relinquishments occurred, allowing fordteation ofGRPO as a national

monument (NPS 2003akRPO is the only unit of the NPS to beroanagedhrough a Tribal
SelfGovenance Act agreement.

2.1.2 Geographic and Cultural Setting

GRPO is located on the Lake Superior shoreline in extreme northeastern Minnesota near the
Canadian bordeiF{gurel) and bisects the Grand Portage Indian Reservation (hereafter, Grand
Portage Reservation) of the Grand PortBgad of Lake Superior Chippewlereafter, Grand

Portage Band)The monument protecB87 hectares (ha) of land, including the historic trading

post of the North West Company Figue2)l28hHagetheSuper i o
siteof Fort Charlotte on the Pigeon Rivér(ha), and a historic canoe portage trail that is 13.6
kilometer (km) in length ath183meters (m) in width for much of its leng{®18 ha)Figurel)

(NPS 2a19. Theresourcesrust zone of GRPO, the focus of this assessment, is 273 ha (94.9%)

of the monument; other zones include ithierpretivehistoric zone (8.1 ha, 2.8%), tipeimitive

trail zone (4.0 ha, 1.4%), the visitor services development zone (2.1 ha, 0.7%), and the recreation
zoneat Fort Charlott€0.6 ha, 0.2%) (GRPO 2004).

In the Lakeshore Unit,udtural features of thanterpretive historic zon@clude a Heritage

(Visitor) Center featuring museum exhibits and films and a stockade with three log buil@ings

great hall, kitchen, and canoe warehoiusenere staff dressed in period costumes conduct
interpretive activitiesOutside interpretive areas inckidn Ojibwe village, a voyagesdr
encampment, a dock, and European kitchen and
Lakeshore Units the 1.6 km Mount Rose interpretive trail (NPS 2008). Visitors can also hike

the Gand Portagearridor trail, which traverses rugged terrain covereddaytherrboreal forest

(Gafvert 2009). Backcountry camping is petettalong the Pigeon River near the historic site

of Fort Charlotte at the northern end of the trail (NPS 2008).

The Grand Portageorridor trail connects Grand Portage Bay, the deepest indentation of the
Lake Superior shoreline in Minnesota (Schwartz 1928), with the navigable portion of the Pigeon
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Figure 1. Location and features of Grand Portage National Monument (GRPO) in Minnesota. Locations of Isle Royale National Park (ISRO) and
Apostle Islands National Lakeshore (APIS) are also shown.



Figure 2. The stockade, great hall, and kitchen buildings in the depot area, as seen from the Mount Rose
trail at Grand Portage National Monument.

River, and from there, the lakes and streams of the Canadian northwest (Cockrell 1983,

Wool worth 1993). The voyageur s, French fur tr
Portage, 0 or fAThe Great Carrying Plmmoeado fr om
used it since prehistoric times (Cockrell 1983). The period between 1783 and 1803 saw the

heaviest European use at Grand Portage; the North West company built on the Bay a stockade
which enclosed 16 buildings (Aby 2002), but the post quicklyiétl disrepair after it was

abandoned by the British in 1804 (Cockrell 1983).

This history of GRPO is very closely linked to its geology as well as its geogi@GpBO is
underlain by two major geologic formations: the ancient argillaceous shales aodesltsf the
Rove formation of Middle Precambrian age and the hardergfim@ed, intrusive Pigeon River
diabase of Keweenawan age, which forms dikes that cut acré&sgutg3) (Morey 1969,
Gafvert 2009). The laridrms seen at GRPO today are the result of the last glacial advance,
roughly 12,000 years ago (Gafvert 2009kd3 typically appear as prominent, stesgged

ridges surrounded by gently rolling to level topography in the val@lgial action scoured
many high landscape positions to bare rock and filled manylyovg areas (Gafvert 2009)he
portage trail follows a gap created in the Hijsmore intense weathering through a fault
weakened section of ridgerossing the Rove formation and avoidingdhiiess in favor of a
gentler gradient for foot travefFigure4) (Phillips 2003 Gafvert 2009). The bay and surrounding
lowlands are a result of erosion of the soft shales (Schwartz 1928).

Two major soil associationsake up 73% of GRPO soils: the PortwiHgrbster complex
(50.6%) and the Cornucopia silt loam (22.4%3al§le1) (Gafvert 2009). GRPO soils are
primarily clayey and often mantled with silty to loamy deposits 15 to 2tneeters (cm) thick
(Figureb) (Gafvert 2009). The unconsolidated sediments in which the soils have formed are
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Table 1. Soils of Grand Portage National Monument (Gafvert 2009).

Map . Slope , o
Symbol Map Unit Name (%) Soil Group Ha %
388B Pelkie, occasionally flooded,

Dechamps, frequently flooded, complex 0-4 Alluvial (silty and loamy soils in floodplains) 5.8 2.0
6A Moquah fine sandy loam, frequently flooded 0-3 1.2 0.4
7C Beaches 2-12 Beaches 0.7 0.2
10C Quetico-Minong-Rock outcrop complex, very stony 1-12 104 3.6
11F Quetfco-Peshekee-Rock outcrop complex 10-90 Bedrock (shallow soils over bedrock) 8.2 2.8
11E Quetico-Peshekee-Rock outcrop complex, very stony 12-50 5.3 1.8
601C Ishpeming-Rock outcrop complex, very stony 5-20 1.2 0.4
280F Odanah silt |OE.3.m 25-60 Clay (deep clay soils > 150 cm) 6.8 2.4
580B Sanborg-Badriver complex 0-6 4.6 1.6
480B Portwing-Herbster complex 0-6 146.1 50.6
481C Cornucopia silt loam 6-15 Clay with silts, fine sands > 100 - 150 cm 415 144
481E Cornucopia silt loam 15-45 23.0 8.0
479A Lerch-Herbster complex 0-3 4.3 15
7568 Superfor—Sedgw!ck complex 0-6 Clay (clay soils with 25 - 60 cm loamy surface) 6.5 23
756C Superior-Sedgwick complex 6-15 55 1.9
517B Annalake fine sandy loam, lake terrace 2-6 6.7 2.3
517C  Annalake fine sandy loam, lake terrace 6-15 Loamy (stratified, loamy materials) 0.2 0.1
375A Robago fine sandy loam, lake terrace 0-3 0.2 0.1
407A Seelyeville and Markey soils 0-1 Organic (Organic material, > 40 cm over mineral soil) 7.6 2.6
405A Lupton, Cathro, and Tawas soils 0-1 0.5 0.2
W Water Water 25 0.9

Total 288.9 100.0
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Figure 5. Soils of Grand Portage National Monument (Gafvert 2009).



largely derived from fingrained bedrock (both basalts and shales) wiésle been repeatedly
reworked and deposited during the numerous advances and retreats of glacial ice over the past
several hundrethousand years of the Pleistocene era (Gafvert 200@)gAhe margin of Lake
Superior, soils typically consist of silty neatal in the upper profile and grade into coarser sands
and gravels with depth. These areas, which are now situated well above lake level, represent the
Lake Superior shoreline at past higher lake stands (Gafvert 2009).

GRPO is located in a region of radntinental climate (hot summers, cold winters), but is

greatly influenced by its location on Lake Superior, which moderates temperatures, increases
precipitation, and creates a slight seasonal shift to later summers (GRPO 2004, Route and Elias
2007). Rout and Elias (2007) analyzed NOAA cooperative weather station data for the Pigeon
River (station 216505, years 194850 and 1951980) and Grand Portage (station 213296,

years 1982006). The mean annual temperature at GRPO i€ 3ith a range of 2:8.7C

(Route and Elias 2007). Seasonal extremes range-#0@ to 38C (GRPO 2004). Mean

annual precipitation is 76.7 cm with a range of 8846 cm (Route and Elias 2007). Most
precipitation falls during summer months, but monthly totals are highlyblari@RPO 2004).

Mean annual snowfall is 165.1 cm with a range of -Z&2.2 cm (Route and Elias 2007). GRPO
staff has observed that more extreme temperatures and generally drier conditions seem to prevalil
in the western portion of the portage trail cooridThe highlands of the Grand Portage area may
reduce the moderating effect of Lake Superior (GRPO 2004).

2.1.3 Demographics and Visitation Statistics

GRPO and the Grand Portage Reservation are located in Cook County, Minnesota, a county in
which populaibn has generally increased since 1900 and increased markedly from 3,868 in 1990
to 5,168 in 2000 and 5,176 in 2010 (Forstall 1995, U.S. Census Bureau 2010). Similarly, the
population of the Reservation increased from 294 in 1980 to 557 in 2000, butltherbi8 in

2010 Figure6) (Grand Portage Transportation Steering Committee 2003, Grand Portage Band
2010).
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Figure 6. Population of Cook County, Minnesota from 1900 to 2010 and of Grand Portage Reservation
from 1980 to 2010 (Grand Portage Transportation Steering Committee 2003, Grand Portage Band 2010).
The number of older adults (60+) in Cook County increased 170% from 1960 to 2000
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(Arrowhead Area Agency on Aging et al. 2003). Intha ZD Ce ns u s, 19. 6% of Co
population was over the age of 65, greater than the Minnesota average of 12.7% (U.S. Census
Bureau 2010). The population of people 60 years or older increased 40% from 1990 to 2000 and

is projected to increase 71% by 2qQ2srowhead Area Agency on Aging et al. 2003). By
contrast, only 16. 7% of Cook Countyds popul at
less than the Minnesota average of 23.9% (U.S. Census Bureau 2010). In 2000, 61% of Cook
Count yos p ol andaverwasin the lemdforce. The top industries in the county are
tourism, education, health and social services, and retail (Arrowhead Area Agency on Aging

2003). The percent of people living below the poverty level in Cook County is 10.1% (U.S.

Census Bureau 2010).

The population growth in Grand Portage accounted for 18% of the total population growth in
Cook County from 1990 to 2000. The population increase on the reservation is attributed to
revenue produced by the Grand Portage Lodge and Casihan increased level of health and
human services (Grand Portage Transportation Steering Committee 2003). The Lodge, originally
named the Grand Portage Lodge and Conference Center, was built with federal gr8atscand
money and opened in 1975. It was lin cooperation with the Radisson hotel chain until 1980,
when the Band assumed full control. In 1990, gaming was added, and the name was changed to
Grand Portage Lodge and Casino (Gilman 1992).

Visitation at GRPO has ranged from 27,600 in its first y&861, to 113, 996 in 2010, with an
average of 61,908 visitors per year over this time pefale7) (NPS 2011b). Most visitors

go to the Heritage Centergble2), and a muclsmaller number take out backcountry permits to
camp at Fort Charlotte at the end of the Grand Portage corridor trail (NPS 2011b).

120,000
100,000 |
80,000 —- » |
@
2 60000 - MHHUH— 1 TR, TH [
2
=
40,000 —-F AP A————F— A e e e e |
20,000 1-----~F~=FFRAAA A=A = F e R AR A AR S === AR A - |
0 rrrrrrrrrTrTTT T T T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT1
= © NG © - © by (o] — [{e] -—
o] o] I~ I~ [=e] [=e] [o)] [o)] (o] (o] —
(o] (o] (o] (o] (o] (o] (o] (o] o o o
— — — - — — — — ] o~ ~
Year

Figure 7. Visitors per year at Grand Portage National Monument, 1961 to 2010 (NPS 2011b).
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Table 2. Visitation at Grand Portage National Monument, 2007 to 2011 (NPS 2011b).

Year Total Heritage Center  Backcountry
Visitation Visitation Permits

2007 68,856 65,237 99

2008 77,323 73,120 125

2009 76,025 73,358 60

2010 113,996 86,212 210

*2011 86,837 57,933 143

*through September only

2.2 Natural Resources

2.2.1 Ecological Units and Watersheds

GRPO is located entirely within USEPA Level 3 ecoregion 50, Northern Lakes and Forests
(USEPA 2010). Its northern sectiorwigthin Level 4 ecoregion 50t, North Shore Highlands, and
the remainder lies in Level 4 ecoregion 50n, Boundary Lakes and Hills. The former is described

a s illsiabove Lake Superior with many streams draining into,labke whi | e t he | att e
asfoirested hills with thin soils and irregul ar
2010).

The Minnesota Ecological Classification developed byMirenesota Department of Natural
ResourcesMIDNR) and the U.S. Forest Service (USFS) divides Minndsoi@dscapes into 26

subsections and classifies GRPO as being partly in the sirlantyed Border Lakes subsection

and partly in the North Shore Highlands subsectiagure8). Within the Border Lakes

subsection, GRP®@ in the Swamp River Till Plain Land Type Association (LTA), with thick

deposits of loamy till and clayey lake sediments on a néarg} to gently rolling bedrock

controlled landscape (MDNR 2002, White and Host 2003). Within the North Shore Highlands,

GRPO is in the North Shore Till Plain LTA, which is typified by rolling topography and

predominantly clayey sediments (MDNR 2002, White and Host 2003). Small areas of the
Sawtooth Mountain Bedrock Complex LTA are al s

According to the National Vegetation Classification Standard, 92.3% of GRPO (including

developed areas and water) is in the forest and woodland class, with 74.4% of the forest (68.7%

of the total land area) in the white spruBeéa glauca-balsam fir Abies batamea forest

group (Hop et al. 2010). Details about GRPOO&6s

In theLakeshore Wit, Great Lakes cobble beach is found along the shore of Grand Portage Bay.
The mouth of Grand Portage Creek is terraced bgldpd alderAlnus incang, black hawthorn
(Crataegus douglasij and willow Salixspp.) thicketgHop et al. 2010)On Mount Rose, steep
areas contain open talus slopes, while somewhat more level, dry slopes have rocky shrubs and
woodlands. Forests algrthe Mount Rose Traidonsi¢ of white spruce, balsam fir, quaking

aspen Populustremuloide$, paper birchBetulapapyriferg, and &ck pine Pinusbanksiana

(Hop et al 2010).
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Figure 8. Minnesota Ecological Classification Land Type Associations in the vicinity of Grand Portage
National Monument (MDNR 2002).

The Grand Portageail passes through mesic boreal forests dominatepiaking aspen, white
spruce, balsam fiand paper birctStands of northern white cedarhujaoccidentali3, although
uncommonare more frequenh the western third of the portage corridor. Somewhat shallower
mesic soils contain stands of eastern white ghiieus strobuy with occasional red piné€{nus
resinosa (Hop et al. 2010)

Lower, flat, poorly drained areas contain lowland hardwood wet swamp forests and are
dominated by balsam poplddpulus balsamifenablack ashKraxinus nigrg, quaking aspen

and sattered northern white cedar, balsam fir, and, rarely, black sgPicea(mariana Beaver
activity within some of the small strearfftsmsopen wet meadows and marshEse most
prominentof thesds the extensive beaver meadow located midway between old U.S. Highway
61 and the ge of Fort CharlotteHairy sedgeQarex lacustriy domindes this herbaceous wet
meadow along with other common species including harlequin bludfiagédrsicolor),

bluejoint Calamagrostis canaden$jsvoolgrass $cirpus cyperinygs upright sedgeGarex

stricta), and cattail Typhaspp.)(Hop et al. 2010)

The vegetation of GRPO along the Pigeon River near the site of Fort Charlotte is different from
that in other areas of the paRtoodplain forest@are dominated by black aike the wet swamp
forests more interior, but are here joined by greenRsixihuspennsylvanicaand American

elm UImusamericand along with other boreal conifers and hardwo(dsp et al 2010).The

rocky landscape surrounding the campsite locat@rsists of @ry-mesic white pineed pine
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forest with a very open understatgminated by rocky outcrops and bluetes (/accinium
angustifoliumandV. myrtilloides.

GRPO is located entirely within the northwestern Lake Superior watershed (United States
Geological Survey [USGS] Hydrologic Unit Code [HUC] 040101), in the BapBsute sub

watershed (HUC 04010101) (Seaber et al. 1987). We have divided GRPO into three major
watersheds usinipe watershed tool in ArcGI&igure9): Grand Portage Creek, Poplar Creek,

and the Pigeon River watershearth of Poplar Creek, including Snow Creek (hereafter, Upper
Pigeon River). These are closely aligned with MDNR watersheds (Grand Portage Creek, 100500;
Poplar Creek, 100400; and Upper Pigeon River, 111500).

1€ Creek

Grand Portag

& Lakeshore
Watersheds: : / Unit

Watershed

Subwatershed </ % ©
e /7 ————

Figure 9. Watersheds within Grand Portage National Monument.

2.2.2 Resource Descriptions
GRPO is listed in its entirety on the National Register of Historic Places, and all 287 ha are listed
as part of a historic district. GRPO is designated as a Class Il airshetd @hd Elias 2007).

GRPO is within the range dfiefederal designated threatened Canada lizgrXcanadensis
(GRPO 2004)The formerlylisted bald eagleHaliaeetudeucocephals) was delisted on August
9, 2007 fttp://mww.fws.gov/midwest/eagle/sRPO has 286.4 ha designated as critical habitat
(Brian et al. 2011) for the formeristed gray wolf Canuslupug, which was delisted on
December 28, 201 hitp://www.fws.gov/midwest/wolj/
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Statelisted fauna confirmed as present in GRPO are the threatened peregrineRalcon (
peregrinug, common tern$ternahirundg), and horned greb@®¢dicepsauritus). The bald

eagle, gray wolf, northern lorgared batNlyotisseptentrionali}, least weasdMustelanivalis),
and a caddisflyAsynarchusossi), state species of special concern, are also present (NPS
2011c). The MDNR also lists the mountain lidteljs concolo) as a species of special concern
that may occur in GRPO (GRPO 2004). Coaster btomk (Salvelinudontinalis), a species that
was nearly extirpated from Lake Superior, are also found in GRPO; they enter the mouth of
Grand Portage Creek for spawning (Route and Elias 2007).

No federal listed threatened or endangered plant speciesuackifoGRPO, but the park has one
confirmed stateendangered vascular plant, the auricled twayblhd¢efaauriculata), as well

as four statehreatened plants and 11 state plant species of special coAppan{lixB) (NPS
2011c). Mosrare plants in GRP@re primarily restricted to small, rocky, steeply sloping sites

on Mount Roser in the wetland habitat of beaver ponds along the trail corridor (NPS 2003a). In
addition, a statendangered licherP@rmelia sticticd, which occurs on rock along the Lake
Superior shoreline, has been reported for GRPO (NPS 2003a). Many othéstadtelant and
animal species are listed as being probably present or unconfirmed for GRPO.

2.2.3 Resource Issues Overview

In its Longterm Ecological Monitoring Planhe NPS Great Lakes Network Inventory and
Monitoring Program (GLKN) has identified the primary threats to GRHR@se are the

difficulty of managing a narrow corridor of habitat; entrenched populations of exotic plants,
perhas introduced more than 200 years ago; logging and other human uses on adjagent lands
andairborne pollutants (Route and Elias 2007).

The ecological systems considered very important at GRPSbaugenesis and edaphology,
forest succession and distunica regimes, watershed functioning and stream evolution, and the
functioning food web of the ecological communityportant stressors of these systems are
aerial and other nepoint sources of contaminants and their environmental fate (nitrogen and
merculy, for example), introductions of exotic species, anthropogenic generation of invasive
species (not necessarily exotic), compounding environmental complexes (moose decline and
birch dieback, for example), climate change, altered fire regime, and devalbpvany of

these systems are outside the control of GRPO. Important endea@®P@include education
and advocacy to promote changes in human behavior, gedtsupport of the GLKN efforts,
follow-up analysis on baseline lichen flora andagsated aborne contaminants,atershed
assessment, forest disturbance management (in the style of Malcolm Hunter, which alternates
necessary means to arrive at the same disturbaraged end), soil and water contaminant
monitoring, land cover/land use changspgcially in watersheds), translation of climate change
models tahe southern boreal region, and m@Brandon Seitz, GRPO, 12/12/11, email)

Of particular concern is the potential for exotic and/or invasive introductions of species.
Horticultural variang such as reed canary grass have already invaded riparian corridors. Robust
and vigorous horticultural selections of sweetgrass from Ohio roadsides are propagated en masse
for retail distribution and threaten to directly invade or otherwise hybridizetmétlocal

phenotype that is much less robust, asexually less vigorous, but sexually much ntere ferti

Climate changexacerbated invasives, such as poison ivy and red maple, are expanding ranges
and increasing in abundandtereatening to occupy new ecological niches. Genetically modified
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organisms such as trembling aspen have the potential to directly invade and/or hybridize with
local genotypes influencing native tree population dynamics (Brandon Seitz, GRPO, 3/5/13,
email.

A more detailed look at resource management for GRPO in the context of management
directives is included in section 2.3.1.

Climate Change

Although as noted in chapter 1, climate change is not a primary fodlR@Assuch as this, the
large prediatd impacts make it necessary to address this topic at least briefly. A 2011 report
titled fAiGreat Lakes National ParokSaundensetBler i |
2011) describes predicted changes in climate and their effects on ecosystdiifes, visitor
enjoyment, and cultural resources. Among its findings for GRPO are the spread of ticks that
carry Lyme disease into GRPO for the first time; the bleak outlook for métsesélces,

which are important to visitors as well as the Id@pbwe people; the potential loss of habitat for
Canada lynx; and the impact of severe Lake Superior storms on park infrastructure and cultural
resources.

Global air temperatures increased 0.74 + @I®mM 19062005, mostly attributable to human
activities (IPCC 2007). In addition to creating this general warming, climate change also likely
contributes to rises in sea level; changes in wind patterns andrextical storm tracks;

increased temperatures on extreme hot nights, cold nights, and colthdesased risk of heat
waves; increased area affected by drought; and greater frequency of heavy precipitation events
(IPCC 2007). Signs that climate change is already occurring in the Great Lakes region include
increases in average annual temperaturese finfequent severe rainstorms, shorter winters, and
decreases in the duration of lake ice cover. By the end of theePtury winter and summer
temperatures iMinnesotamay increase-8 C and 49 C, respectivelyKling et al. 2003)

Saunders et al. (1) projected that under a medimgh emissions scenario, the average

summer temperature at nearl®ROwould increase 26over t oday6és summer
2040.Annual average precipitation may not change much, but may increase in winter and
decreae in summer to the point where soil moisture declines and more droughts occur. The
frequency of heavy rainstorms could incle&8100% (Kling et al. 20083

Significant uncertainty accompanies most predictions related to global climate change, not only
in the magnitude of changes in physical parameters, but also in their ecologic implications. The
uncertainty, though, is not in the general trend, but ratheswnlarge the changes will be, the

rate at which they occur, and the net effect of all of the indirect and interactive effects. A wide
variety of ecologic processes (Aber et al. 2001) and spspexsfic responses (Walther et al.
2002,McKenney et al. 207) have been, or will be, affected. An additional source of uncertainty

is that average climate changes may not be key. The fluctuation in temperature among seasons,
the extremes that occur, the timing of certain phenomena, and the duration of a condition

all have more of an impact than the average condition (Morris et al. 2008).

All predictions of future climate are based on one of several General Circulation Models (GCM),
which vary in their predictions for the 2tentury. Predictions of the dogic impacts of climate
change are achieved by taking the predictions of a GCM and plugging them into one or more
other models (see Hansen et al. [2001] and Aber et al. [2001] for the common models used in
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this way). These, as well as the GCM modelssamplifications of reality and are based on a set

of assumptions, creating further uncertainty in the predictions. Furthermore, there is not a single
model that can even begin to predict the full range of phenomena that are likely to be affected,
their interactions, and the net outcome. Thus, all models focus on a few of the changes and
ignore the others. For example, we have limited capacities to predict what biotic disturbances are
likely to influence a community if the average temperature increasesh¥’ €, or where ice

storms are going to be most frequent (Dale et al. 2001). The predictions of models apply to a
finite scale, and the majority of ecologic models project for a smaller spatial scale than the
GCMs. To make these mesh, either the GCM iptehs have to be interpolated or the ecologic
model extrapolated, creating yet another source of uncertainty.

More detailed discussions of climate change are included in the context of stressors to resources
assessed in Chapter 4.

2.3 Resource Stewardship

2.3.1 Management Directives and Planning Guidance
This section of the NRCA was writtevith Brandon Seitz athe lead author asstatement of the
park perspective on natural resource management.

As stated in NPS policy 4.2 (2006):

The Service wilkncourage appropriately reviewed natural resource studies whenever
such studies are consistent with applicable laws and policies. These studies support the
NPS mission by providing the Service, the sciertdiomunity, and the public with an
understandingf park resources, processes, values, and uses that will be cumulative and
constantly refied. This approach will provide a scientiéind scholarly basis for park
planning, development, operations, management, education, and interpictiies.

As such, an assessment of pagecific naturatesourceconditionsand valuesnust hinge upon
the laws established by Congress to gowds units (AppendixC). The authority for
interpreting and implementing these laws is exercisedR$through the development of
management policies. Management policy formalizes guidance in such a way as to make
possible refinement of paidpecificmanagemengoals andarge valuesas described in park
planning documents.

Park planning helps define the set of resource conditions, vestqmeriences, and
management actions that, taken as a whole,beslt achieve the mandate to preserve
resources unimpaired for thenjoynent of present and future generations. NPS planning
processesvill flow from broadscale general management planning through
progressively more specific strategic planning, implementagianning, and annual
performance planning and reporting, allwhich will be grounded in foundation
statement$NPS Policy, Chapter 2, 2006)

The General Managementdhning procesaow beginswith the development of foundation

statemergthatareb ased on t he par kdés e n arbclamatiaqpnartatgi sl at i
document the park purposggnificance, fundamental resources and valaedprimary

18



interpretive themes (NPS 200Bolicy 2.3. Fundamental resources and values are systems,

processes, features, visitor experiences, stories, and scenes that giasamnyeconsideration in

pl anning and management because they are crit
significanceAs GRPOG6s current Gener al Management Pl a
foundation statements, no such fundamental ressuand values have yet been described.

However, for the purposes of this document, provisional fundamental resources and values are
offered to provide guidance to the NRCA. When general management planning efforts are

updated at GRPO, these provisionahdamental resources and values may or may not be

maintained when the foundation statements are formally described and vetted.

For GRPO, fundamentahturalresources are those tHgthave some positiveffect on the

visitor experiencge2) are importanto the historic scen@nd3) contribute ta visitor's
understanding of the period of significance. Importantly, the historic ssemeaged under the
umbrella of theDrganicAct. Therefore, rather than provide for interpretatinri&” century
landsape depleted ofstprincipal commodities (wood and mammailsg visitoris provideda
stark comparisgran environment replete with that which suffetiee mostrom
commoditizatiorand overutilizationAt the historicdepot interpreters focus on natlira
resources asiaterialcommodities in order toterpet the period of significanc&hey interpret
extrinsic values imposed upon natural resesigy 18th century capitalisis visitorsleave the
depot, the landscape that surrounds the trail presearttsef@isitor's own interpretation the
intrinsic, ecologicava |l ues of those same resources. The Vi
are two important fundamental values for GRPO. The natesaurces that significantly
contribute to thse values are éaver populations and associated habitats, the southern boreal
forest and he Pigeon RivemDescriptions of the importance of these resources and stressors
affecting them are shown fable3 andTable4.

Southern Boredforest

The condition of the current southern boreal forest of the Western Lake Superior basin is

complex and potentially dynamic due to the interactions of fire, wind, insect and disease

outbreaks, exotic/invasive species, and Lake Superior climatological ioésieBince

approximatelyl800, there have been significant human influences in the region, and the
anthropogenic impacts will probably incrediseughout the 21st centurigxtensive, severe

disturbance during the latter half of the 19th century sicpoifiy altered this landscap&he

abundances of many tree species were affected, including large reductions in the prevalence of
eastern white pineastern larchL@rix laricina) (known hereafter by its other common name,

tamaack), and northern white cedarhese three tree species are not regenerating well today,

and thus it is not likely they will rebound in the near future. It is probable that the abundance and
composition of other groups of organisms (e.g., invertebrates and fungi) closely linkeskto the
species have been affect®dhite pine blister rust also inhibits succession of white pihe.

alternations also include a simplification of the structural complexity of the landscape. This is
evidenced by the limited amountafl-growth forest in tharea Critical ecological processes of

the forest must be managed in order to reclai
or fiminimally disturbedo conditions as define
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Beaver Populations and Associated Habitats

The wetlands constructed by beaver are a very dynamic habitat critical to numerous ecosystem
processes and services. Their current spatial distribution upon the landscape is arguably natural,
as they are as clear an outcome of an etrlgnid-successionalparian forest as can be found.

Table 3. Pravisional, fundamental resources for Grand Portage National Monument, shown in a
comparative matrix with their corresponding ecosystem services and supporting ecological processes.

General management plan updates may or may not include these as fundamental resources.

Fundamental
Resources

Ecosystem Services and Values

Critical Ecological
Processes

Beaver Populations
and Associated
Habitats

Southern Boreal
Forest

Interpretation

Sediment Retention

Delayed Water Flow Upstream
Riparian Habitat

Wetland Habitat

Aquatic Habitat

Pollutant Removal through Sediment
Capture

Water Temperature Regulation
Aesthetic Value

Habitat for Listed Species

Flood Resilience

Habitat Critical to Ecological Processes

Interpretation

Conifer Thermal Cover

Watershed Function

Forest Habitat

Water Temperature Regulation
Aesthetic Value

Habitat for Listed Species

Flood Peak Attenuation

Carbon Sequestration

Habitat Critical to Ecological Processes

Hydrological Processes
Disturbance Regime
Nutrient Cycling

Biotic Interactions
Population Dynamics
Evolutionary Pressure

Hydrological Processes
Natural Disturbance
Nutrient Cycling

Biotic Interactions
Population Dynamics
Evolutionary Pressure
Structural Complexity
Genetic Diversity

Pigeon River High Value Visitor Experience Hydrological Processes
Travel Corridor to/from BWCAW Natural Disturbance
Wilderness Nutrient Cycling
Aesthetic Value Biotic Interactions
Interpretation

Pigeon River

The Pigeon River is the principal conveyance from the Boundary Waters Canoe Area Wilderness
(BWCAW) lake country to Lake Superior. It is responsible for the location of the Grand Portage
and is necessary for a visitor experience that includes retracing canoe routBserituidy

voyageurs to GRPO. At this time, NPS has very limited influenee the preservation of the

Pigeon River. It is currently managed by such various mandates as are enacted by departments of
the State of Minnesota, Province of Ontario, Canadian Federal Government, United States
Federal Government, and the Grand PortagelBahese parties currently present to the visitor a
dissonant array of land management from South Fowl Lake to the site of Fort Charlotte. Any
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natural resource condition assessment of the Pigeon River will have to be offered in the context
of very limitedNPS management influence over what is now an incohesive network of land
management bound by a shared riparian corridor.

Table 4. Stressors of provisional fundamental resources in Grand Portage National Monument.

Stressor Resource
Southern Beaver Pigeon
Boreal Forest Population River

and
Associated
Habitats

Nutrient deposition X X X

Climate and hydrological change X X X

Sediment deposition X X

Air pollution X X X

Water pollution X

Development X

Homogenization of forest stand diversity i increased gap X X

phase succession

Decreased stand-replacing disturbances X X

Accelerated soil development and modified nutrient cycles X

caused by earthworms

Low forest stand diversity stress on biotic interactions, genetic X X

diversity, and structural complexities such as coarse woody

debris, snags, and ecotones

Anthropogenically impaired disturbance regimes of insects, X X X

fire, and disease

Interrupted ecological processes caused by exotic/invasive X X X

organisms

Anthropogenically impaired population dynamics X

Land cover or land use changes in the riparian corridor and/or X

watershed

2.3.2 Status of Supporting Science

GRPO is one of nine National Park units in the Great Lakes Inventory and Monitoring Ketwor
(GLKN), one of 32 similar networks across the United States and part of the NPS strategy to
improve park management through greater reliance on scientific information. The purpose of the
inventory and monitoring (I&M) program is to design and implemendgrterm ecological

monitoring and provide results to park managers, science partners, and the public. The intent is
to provide periodic assessments of critical resources, to evaluate the integrity of park ecosystems,
and to better understand ecosystentesses.

Specific GLKN goalslittp://science.nature.nps.gov/im/units/glkn/index Jcére:

1. Determine the status of and trends in selected indicators of park ecosystems that allow
managers to make betteformed decisions and to work more effectively with other
agencies and individuals for the benefit of park resources.

2. Provide early warning of abnormal conditions of selected resources to help develop
effective mitigation measuresd reduce costs of management.
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3. Provide data to better understand the dynamic nature and condition of park ecosystems
and to provide reference points for comparisons with other, altered environments.

4. Provide data to meet certain legal and Congressioaatlates related to natural resource
protection and visitor enjoyment.

5. Provide a means of measuring progress towards performance goals.

In 2007, GLKN completed its lontgrm ecological monitoring plan (Route and Elias 2007)

which included a list of Vital $ins (select indicators that represent the health of natural
resources in the nine park3)aple5). From these Vital Signs, GLKN selected eight focal
indicators:Climate Inland Lakes Water Qualifyarge Rivers WateQuality, Diatoms

Terrestrial PlantsAmphibians Land Birds Persistent Contaminaniand Land Cover and Land
Use. Monitoring protocols have been developed for all these except Climate; that protocol is in
development.

Current GLKN activities for GRPO are the areas that have monitoring protocols. A report was
provided by Ulf Gafvert of the GLKN (email, October 14, 2011), who was designated as the
contact person for this report; it is summarized belbab(e6).
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Table 5. Vital Signs for the Great Lakes Network Inventory and Monitoring Program (Route and Elias

2007).

National Level'

Great Lakes Network?

Level 1

Level 2

Vital Sign name

APIS

GRPO

INDU

ISRO

MISS

PIRO

SACN

SLBE

VOYA

Air and
Climate

Air Quality

Air Quality

Air Quality (AQRV)

A

A

A

[

>

>

>

Weather

Weather

Phenology

Geology and
Soils

Geomorphology

Aeolian, Lacustrine Geomorphology

>

Geological Processes

Stream Dynamics

Soil Quality

Soils

Sediment Analysis

Water

Hydrology

Water Level Fluctuations

Water Quality

Core Water Quality Suite

Advanced Water Quality Suite

Toxics in Water

Toxics in Sediments

Pathogens in Water

IBI

Benthic Inverts

Freshwater Sponges

Phytoplankton

Diatoms

+ || |B|E |||+ |+ | B+ |||

BB (B |||+ |+ + [+ | B

+ ||| D+ | H+ ||+ [ D>

+ ||| BB ||+ |+ + | B+ ||

+ |||+ |+ + ||+ |+ ||

+ |||+ | H+ ||+ D>

+ (||| B+ | H+ ||+ |+ | >

+ |||+ | H+ ||+ >

Biological
Integrity

Invasive Species

Plant and Animal Exotics

Infestations and Disease

Terrestrial Pests and Pathogens

Focal Species or
Communities

Aquatic Plant Communities

Mussels and Snails

Mammal Communities

Problem Species (White-tailed deer)

Special Habitats

Lichens and Fungi

Terrestrial Plants

Fish Communities

Zooplankton

Terrestrial Invertebrate Communities

Amphibians and Reptiles

+ ||+ |+ ||+ |+ |+

+ (BB + |+ BB+ |+ |+

+ >+ ]+ |||+ |||+ |+

+ |||+ |+ BB+ |+ |+

+ |+ |+ ||+ ||+ |+

+ >+ ]+ + |||+ |+

+ ||+ |+ BB+ |+

+ |+ |+ ||+ |+ |+

+ |+ |+ | BB+ ||| H+ ||+ B

Bird Communities

Biotic Diversity

At-risk Biota

Species Health, Growth and
Reproductive Success

T&E Species

Human Use

Non-point Source Human
Effects

Irophic Bioaccumulation

Consumptive Use

Harvested Species

Visitor Use

Land use Fine Scale

Ecosystem
Pattern and
Processes

Land Use and Cover

Land use Coarse Scale

Soundscape

Soundscapes and Light Pollution

Nutrient Dynamics

Nutrient Dynamics

Trophic Relations

Productivity

Primary Productivity

Succession

+ (> |+ >+ B+ B

+ |||+ |+ |+ [+ |

+ |||+ |+ |+ B+ B

+ |||+ |+ |+ [+ |

+ ||+ + |+ |+ B

+ |||+ |+ |+ B+ B

+ |||+ |+ |+ [+ |

+ |||+ |+ |+ B+ B

+ |||+ |+ ||+ B+ B

+ = The Network plans to develop a monitoring protocol or SOP

* = Park or partner monitoring will continue with Network collaboration

A = Time and funds are currently not available

— = Not applicable in this park
1 = Level names are from the National Park Service’s Vital Signs Ecological Framework

2 = APIS=Apostle Islands National Lakeshore; GRPO=Grand Portage National Monument; INDU=Indiana Dunes National Lakeshore; MISS=Mississippi

National River and Recreation Area; PIRO=Pictured Rocks National Lakeshore; SACN=St. Croix National Scenic Riverway; SLBE=Sleeping Bear Dunes
National Lakeshore; VOY A=Voyageurs National Park
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Table 6. Activities of the Great Lakes Inventory and Monitoring Network at Grand Portage National
Monument, fall 2011.

Water Quality: GLKN is not currently conducting water quality sampling at GRPO, but has provided
equipment for the park to monitor flow on Grand Portage Creek. GRPO has been collecting water
temperature data on Grand Portage Creek since the early 1990s. The Grand Portage Band collects water
guality data on the Pigeon River and Grand Portage Creek and shares that data with the park. GLKN is
working on a wadeable streams protocol and plans to implement that program at GRPO once completed.
The Large Rivers Water Quality monitoring protocol is not applicable at GRPO. Contact: Joan Elias,
Aquatic Ecologist, GLKN or Brandon Seitz, GRPO.

Diatoms: Sediment cores were recently taken by staff at the Saint Croix Watershed Research Station
from two locations on adjacent tribal lands and one in the beaver meadow on park land. Data from the
samples on tribal lands have been analyzed and a report completed. The beaver meadow samples have
not yet been analyzed for diatom communities. Contact: Joan Elias, Aquatic Ecologist, GLKN.

(Note: Diatoms were not included in the original list of Vital Signs for GRPO).

Vegetation: Forest vegetation is monitored at each park on a six year return interval, with 2007 being the
first year that monitoring was implemented at GRPO. The field crew established 20 permanent, long term
sampling sites, with the first revisit scheduled for 2013. Contact: Suzanne Sanders, Terrestrial Ecologist,
GLKN.

Landbirds: GLKN recently published a Landbirds monitoring protocol. Three years ago, GLKN assisted
GRPO in implementing the protocol by funding a researcher to conduct the bird monitoring at the park,
which typically occurs in June. Brandon Seitz, Natural Resource Specialist at GRPO, coordinates the
program. Contact: Ted Gostomski, Biologist, GLKN.

Persistent Contaminants: GLKN is funding work on measuring mercury levels in water, sediments, and
dragonfly larvae in 2010 and 2011, with plans for further study in 2012. Some sampling of fish
communities has been completed on a wider array of contaminants, but with few detects due to only fish
fillets collected. Sampling of whole fish will be attempted again in 2012. Contact: Bill Route, Ecologist,
GLKN.

Land Use/Land Cover: High resolution imagery (aerial photography) is used to confirm natural or human
related disturbances that are identified using techniques in remote sensing to analyze a dense time-stack
of moderate resolution satellite imagery (Landsat). This analysis is being conducted for each park in the
Great Lakes 1&M Network on a six-year rotation, with work scheduled at GRPO in 2013 and 2014. The
Network is also developing a trail monitoring program, with initial field studies to be conducted October,
2011 and protocol draft anticipated in 2012. Contact: Ulf Gafvert, GIS Specialist, GLKN.
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Chapter 3 Study Scoping and Design

3.1 Preliminary Scoping

A scoping meeting of GRPO staff and University of WiscoiisBtevens Point (UWSP)
researchers was held at GRPO on July 7, 2011. Topics discussed included the purpose of the
NRCA, the historic and cultural significance®RPO and the relationship of its cultural
resources to its natural resources; and the unique relationSBRRD to the Grand Portage

Band including their cemanagement of certain resources. A preliminary discussion of natural
resources conditions, isssiand stressors was also conducted at this time. Staff provided names
and citations for researchers conducting work at GRPO and a spreadsheet listing publications,
data sets, and geospatial data resources collected in thimfdBiatedResource Manageme
Applications(IRMA) web portal UWSP researchers also had the opportunity to browse the
GRPO librarycollection of natural resouraelated reports. Finally, GRPO staff provided a
guided tour of the significant natural resources of the park.

During the summer and fall of 2011, NPS documents outlining the purpose and limitations of the
NRCA process were shared, and park staff answered questions about their specific needs as well
as management and planning directives that would influence the NRCA. é&&océ call

between GRPO staff and UWSP researchers was held on December 19, 2011 to discuss progress,
firm up the list of resources to be evaluated, and discuss available data resources.

The following questions were answered by GRPO managers durisgapmg process:

In what ways is the NRCA expected to aid GRPO resource managers

T Compare the parkdéds present application of
through | iterature review and the investig
impr ovement and growth in the parkodés natur al

1 Reveal both parkentered and partnershientered possible future management
endeavors.Patk ent ered activities should speak to
natural resourcehat support them. Activities with the Band may accomplish both
mutual and disparate goals and objectives.

What specific project expectations and outcomes does GRPO have for the NRCA process?

1 Consolidating, summarizing, and spatially displaying key ftatthe purpose of
describing, managing, and interpreting those natural resources and associated ecological
systems that contribute to GRPOO6s fundamen

1 Defining, delineating, and describing the characteristics of reference conditions through
thelanguage of scientific inventory and monitoring. This is critical to the management of
natur al resources and processes that contr

T Il'dentifying fAimanagement critical o data; th

resaurces or processes within our 287 ha that are impaired or are on a trajectory to be
considered so, keeping the Organic Act paramount.
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1 Describing the relationship between anthropogenic stressors and the natural resources and
processes that contributetoGBRBs f undament al values, both
park.

What specific natural resources will be assessed in detail in Chapter 4 of this report?
The response to this question became the basis for section 2.3.1 of this report

3.2 Study Design

3.2.1 Indicator Framework, Focal Study Resources and Indicators

The GRPO NRCA uses the stategory assessment and reporting framework developed by the
U.S. Environmental Protection Agey Science Advisory Board (ERPASAB) (USEPA 2002).

The top reporting categoriestims framework are landscape condition; biotic condition;

chemical and physical characteristics of water, air, soil, and sediment; ecological processes;
hydrology and geomorphology; and natural disturbance regimes. It was chosen because it was
developedd build on the strengths of several of the alternative frameworks (such as the Heinz
Center or National Research Council frameworks) and the key natural resources for GRPO fit
well into its categories, with emphasis on ecological processes and natundlatise regimes.

3.2.2 Reference Conditions and Trends

Reference conditions (sometimes called benchmarks, standards, trends, thresholds, desired future
conditions, or norms) give a point of reference to which to compare a measurement or statement
about anndicator (UFS2004).A large body of literature has been developed around the
development and interpretation of reference conditiBh$NRCAs are required to define and

apply reference conditions but NPS has adopted a sfmyrthatg mat i c
NRCAs apply Al ogical and clearly documented f
(http://www.nature.nps.gov/water/nrca/conditionsandvalue3.cfm

Stoddard et al. (2006) has suggested that reference conditions fall into four categories, which
they name fAhistoric condition, o fAminimally di
Abest att ai Wa baveattempteddrhdre possiliteapply ths reference condition

scheme as follows:

AHIi storic condition, o in our judgment, is the
assumes the absence of contaminants known to be primarily anthropogenic ioratgin
presence of natally sustainable populations of organisms

AMi ni mally disturbed conditiono is defined by
systems in the absence of significant human d
ALeast disturlhededomgi St onalairs e¢¢ al. (2006)

conditions. o We apply this referencerpeessnditi o
reviewed guidelinegesources with levels of contaminants that do not exsteediards are

deened t o be in fAleast disturbed condition. o
NfBest attainable conditiono is defined by Sto
sites might achieve if they were better manag
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We use professional judgment to assess the trend of resourdgoosndsing statistical

methods where appropriate data are available, but many GRPO resources do not have consistent
measurements or assessments that occur at the same sites and use the same methods over time.
We also use professional judgmengtee aconfidence ranking of good or fair to our

assessments; these are based on the amount of data, the age of the data, and the proximity of the
sampling locations to GRP@ymbols were developed to provide a graphic representation of the
status and trend ofseurcegTable7).

Table 7. Symbols used to indicate resource condition and trend.

® © o0 ©

good condition, good condition, stable ~ good condition, goodcondition,
improving trend trend uncertaintrend declining trend

] $

condition of moderate condition of moderate condition of moderate condition of moderate

concern, improving concern, stable trenc concern, upertain concern, declining
trend trend trend
condition of condition of condition of condition of
significant concern  significant concern,  significant concern,  significant concern,
improving trend stable trend uncertaintrend declining trend

®© © o0 o

condition unknown, condition unknown, conditionunknown, condition unknown,
improving trend stable trend unknown trend declining trend

Grand Portage Creek

example of a land symbol; green oval indica example of a water symbol; blue oval indica
land-based resource and has the name of t waterbased resource and has the name of

"ff-
Portage Trail l[ “|_|‘

resource in white letters. Green circle and resource in white letters. Yellow circle
arrow indicate good condition and improvin indicates condition of moderate concern ar
trend grayquestion mark indicates oertaintrend
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3.2.3 Reporting Areas

The focus of this report was the natural resosaredition of theResource Trust Zone, including

the Lakeshore Unit, Fort Charlotte, and @mand Portage corridordil. Evaluation of condition
sometimes required evaluation of conditions at other s@leh,as the theewatersheds through

which the orridor passes, or Reservation lands adjacent to the trail. Particular emphasis was also
placed on the condition of Grand Portage Creek and its watershed. Although not within GRPO,
the condition of Grand Ptage Bay was evaluated because of its interaction with the historic

Depot area.

3.2.4 General Approach and Methods

As noted in Chapter 1, the primary etjiveof the GRPO NRCA is to report @urrentnatural
resourceconditiors relative tological formsof reference conditions and values. Emphasis was
placed on gathering existing natural resource data about GRPO. NPS inventory and monitoring
reports and plans, management plans, and study reports by independent researchers were
provided by GRPO and GLKNaf and taken from the GRPO, GLKN, and other NPS websites,
including the IRMAweb portal.

Data at larger scales were atsilected. For example, theDNR has produced watershed

health assessment scores for Minnesota watersheds, and the USEPA has litstdatgutor

Lake Superior. Many such data and agency reports fall into the category of grey literature.
Agency staff in relevant programs was contacted when clarification or documentation was
needed. Past and current pemriewed journals were also ertgvely reviewed to obtain general
background information and appropriate data for reference condiigte1sive gathering and
analysis of spatial data was conducted to create maps and summary statistics used to evaluate
conditions and compare GRPO naluesources to those of surrounding areas.

A scoping meeting and park tour was held at GRPO on July 7, 2011 with the UWSP NRCA
development team and the GRPO superintendent and resource managers. Conference calls to
discuss the project outline and datdexdion were held December 19, 2011 and March 22,
2012.The report was reviewed 8yRPO resource managers, GLKN subject matter experts, and
Grand Portage Band resource managefsre being submitted to NPS for final approval and
publication.
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Chapter 4 Natural Resource Conditions

4.1 Landscape Condition

The EPASAB framework defines a | andscape as fda m
patcheso and emphasizes the potential effects
on both biotic and abiotic presses. The framework recommends consideration of landscape

extent, composition, and pattern and structure with metrics such as perimeter to area ratio,

number of habitat types, and longitudinal and lateral connectivity. It identifies managing
landscapes,at just individual habitat types, as an important element in insuring the maintenance

of native plant and animal diversity (USEPA 2002). Topics considered in this NRCA under
Landscape Condition are land cover, perimeter to area ratio, forest morphotegydfnsity,

and road density.

4.1.1 Land Cover

Description

The GLKN has identified land use and land cover at the coarse scale as a key Vital Sign across a
wide range of ecosystems (rankdtiad 46 with a score of 3.8 out of 5) (Route and Elias 2007).
Within the GRPO corridor, the largest land cover class in 2006 was evergreen forest (122 ha,
42.6%), followed by mixed forest (54.4 ha, 19.0%), seshikub (45.5 ha, 15.9%), and deciduous
forest (41.2 ha, 14.4%). Similarly, in the three watersheds throbgthwhe Portage Trail

passes, the largest land cover classes in 2006 were evergreen for8dtd1389%), deciduous
forest (1,035 ha, 18.1%), scrshrub (970 ha, 17.0%), and mixed forest (909 ha%p.Band
coverc | asses, eenedlowdwdiioyt agpteciable canopy cover total approximately
20% of the GRPO watershetiable8).

Data and Methods

Land cover data and change data were obtained for 1996, 2001, and 2006 from the National
Oceanic and Atmosphe Administration (NOAA) Coastal Change Analysis PrograrQ&P)
Regional Land Cover Databa@¢PS 201@).

Reference Condition

Land cover should be stable within the GRPO watershed for thgdeetime increments

measured by the-CAP program data. Thise pr esent s a fil eastfidthet bebi
of todayods e x(btedtardretgl. 20@6ndi t i ons o

Condition and Trend

Land cover appears to be stable in GRPO and its watershec
rate its condition as good, with insufficient data to assess a BELLS ( ?
trend, and our confidence in this assessment is fair. Change

land cover within GRPO itself were minor between 1996 and 2006, with approximately 1.1 ha
added to thealeloped category and 0.8 ha of wetlands(lbable 8); however, the €&CAP
documentation cautions against making interpretations of stellk changes without a detailed
site investigationWithin the larger GRPO watershed, 2.4 ha went from undeveloped to
developed land from 1998006. The GLKN is planing to use aerial photos to make a more in
depth assessment of hurAaduced or natural changes detected by Landsat imagery; work for
GRPO is scheduled for 2013 and 2014 (see Section 2.3.2).
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Table 8. Land cover classes for Grand Portage National Monument and its watershed in 1996, 2001, and
2006 (NPS 2010a).

Land Cover Class 1996 2001 2006 % of total
Hectares Hectares Hectares 2006
Park

Developed Medium Intensity 0.7 0.8 0.8 0.3%
Developed Low Intensity 2.1 3.1 3.1 1.1%
Pasture/Hay 0.8 0.8 0.8 0.3%
Grassland/Herbaceous 0.7 0.0 0.0 0%
Deciduous Forest 395 41.2 41.2 14.4%
Evergreen Forest 121.9 122.2 122.2 42.6%
Mixed Forest 54.3 54.4 54.4 19.0%
Scrub/Shrub 48.0 45.5 45.5 15.9%
Palustrine Forested Wetland 10.5 11.1 11.1 3.9%
Palustrine Scrub/Shrub Wetland 25 2.0 2.0 0.7%
Palustrine Emergent Wetland (Persistent) 2.1 1.8 1.8 0.6%
Open Water 3.6 3.7 3.7 1.3%

Total 286.7

Grand Portage Creek Watershed
(including Park)

Developed High Intensity 0.6 0.7 0.7 <0.1%
Developed Medium Intensity 5.2 5.6 5.6 0.3%
Developed Low Intensity 9.8 10.6 10.6 0.6%
Developed Open Space 0.5 0.5 0.5 <0.1%
Cultivated Crops 0.2 0.2 0.2 <0.1%
Pasture/Hay 3.5 3.5 3.5 0.2%
Grassland/Herbaceous 6.3 3.2 3.2 0.2%
Deciduous Forest 377.5 390.4 390.4 21.0%
Evergreen Forest 622.6 627.3 627.3 33.7%
Mixed Forest 274.8 277.2 277.2 14.9%
Scrub/Shrub 253.0 236.1 236.1 12.7%
Palustrine Forested Wetland 148.6 158.7 158.7 8.5%
Palustrine Scrub/Shrub Wetland 98.6 91.9 91.9 4.9%
Palustrine Emergent Wetland (Persistent) 33.3 30.6 30.6 1.6%
Barren Land 2.6 0.5 0.5 <0.1%
Open Water 24.8 24.9 24.9 1.3%

Total 1,862.1

GRPO Watershed (including Park)

Developed High Intensity 1.2 1.4 1.4 <0.1%
Developed Medium Intensity 6.4 7.0 7.0 0.1%
Developed Low Intensity 13.6 15.2 15.2 0.3%
Developed Open Space 0.5 0.5 0.5 <0.1%
Cultivated Crops 0.4 0.5 0.5 0.1%
Pasture/Hay 4.5 4.5 4.5 <0.1%
Grassland/Herbaceous 122.9 7.4 45.4 0.8%
Deciduous Forest 1,004.0 1,063.8 1,035.0 18.1%
Evergreen Forest 1,908.0 1,940.8 1,938.4 33.9%
Mixed Forest 922.5 913.9 909.1 15.9%
Scrub/Shrub 940.6 972.0 970.2 17.0%
Palustrine Forested Wetland 487.4 512.1 511.5 8.9%
Palustrine Scrub/Shrub Wetland 183.8 164.6 164.8 2.9%
Palustrine Emergent Wetland (Persistent) 77.0 73.1 73.1 1.3%
Barren Land 3.6 0.7 0.7 <0.1%
Open Water 41.4 40.5 40.5 <0.1%

Total 5,717.9
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4.1.2 Impervious Surfaces

Description

Klein (1979), in a study of 27 small watersheds in Maryland, suggested that watershed
impervious surface should not exceed 10% for sensitive stream ecosystems, such as those
containing seksustaining trout populations. Stranko et al. (2008) reportedtioatly one of six
eastern Piedmont (Maryland) streams were brook trout found in watersheds where impervious
land cover exceeded 4% as assessed from theNdtidnal Land Cover Databad€l(CD).
Although the study was not specific to coaster brook trbahauld be noted that coaster brook
trout do spawn in streams just as other brook troutde.authors indicated that impervious land
cover is correlated with increases in stream temperature, sediment, and habitat instability
(Stranko et al. 2008 and attons therein)

Data and Methods

The percent of the Grand Portage Creek watershed in impervious cover was calculated using the
constructed surface definitions provided in th€ 8P Land Cover Classification Scheifiable

9). It was assumed that 100% of constructed materials are impervious; if materials such as
porous pavement are used, the amount of impervious surface could be overedtioaéeser,

Stranko et al. (2008) showed that the the use oftegblutionaerial photography from a similar

time period showed substantially greater amounts of impervious land cover than results derived
from the 2001 NLCD, so the amount of impervious surface might also be underestimated.

Table 9. Percent constructed surfaces by land cover type in Grand Portage Creek watershed (NPS
2010a).

Developed Land % Areain Areain Areain Areain

Cover Type Constructed GPC Constructed GPC Constructed
Materials Watershed Surfaces Watershed Surfaces
(ha) (ha) below Hwy (ha)
61 (ha)

High Intensity 80-100% 0.7 0.6-0.7 0.7 0.6-0.7
Medium Intensity 50-79% 5.6 2.8-4.4 5.2 2.6-4.1
Low Intensity 21-49% 10.6 2.1-5.2 8.2 1.6-4.0
Open Space <20% 0.5 0-0.1 0.5 0-0.1
Total Developed 17.4 5.5-10.4 14.6 4.8-9.0
Total Watershed 1,862.1 (0.3-0.6%) 117.6 (4.1-7.6%)

Newman et al. (2003), in their development of a brook trout rehabilitation plan for Lake

Superior, have indicated that a culvert at Highway 61 provides a barrier to brook trout movement
in Grand Portag€reek. The authors list low flow rates during summer or winter and limited
groundwater availability to maintain suitable stream temperatures and provide spawning habitat
as stressors for brook trout in Grand Portage Creek.

Reference Condition
Impervious lad cover should not exceed 4% within the Grand Portage Creek watershed for the

protection of coaster brook tr ouotr. ATthhies breesptr eo

todayods exi s($toddag et@lo20Gb). t i ons o
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Condition and Trend

TheGrand Portage Creek veaished in its entirety isstimated
to have0.3-0.6% impervious surfagd able9), well below the
4% needed for the protection of brook trotherefore, we rate
the condition of Grand Portagedek for coaster brook trout relative to impervious surfaces as
good.

Grand Portage Creek ( ?

It should be noted that thpertion of the watershed below Highway, @iat available to the fish,

is 4.1:7.6% impervious surfagcéut the significance of this is uncertaiithough the culvert at
Highway 61 prevents fish from traveling through the entire watershed, it does not prevent the
water from the entire watershed from traveling to the part of the stream they can use. We
recommend that more refined calculation of impervious fagebe maddo accurately assess
condition andespeciallytrend given the underestimation of impervious surfaces by NLCD noted
by Stranko et al (20083nd we rate the trend as uncert@uor confidence in this assessment is
fair.

4.1.3 Landscape Pattern and Structure

Description

The Portage Trail at GRPO is a long, narrow corridor with overall dimensions of 31,378 m of
perimeter to 2,866,403 70f area, or a perimeter to area ratio of 0.0109 fn Tinis ranks it 89

in terms of amount of edge among 387ZSunits (NPS 2011). Route and Elias (2007) noted
Aédifficulty of managing a narrow corridor of
GRPO is also located within the forestry land use district of the Grand Portage Reservation
(Figurel0).

The shape and location of GRPO affect the amandtproportiorof its core habitat, which is
significant to both biotic and abiotic processes in the landscape (Turner 1989). In a forest, the
presence of edge alters the miemvironment (temperature, relative humidity, and wind) for an
appreciable distance into thedst (Matlack 1993, Chen et al. 1995). The spatial extent of these
influences, and the corresponding changes in vegetation, vary substantially among studies, which
have noted differences by aspect, region or forest type, and edge structure (Matlack 1993,
Cadenasso and Pick&®01, Nelson and Halpern 2005). A study in the boreal mixedd

forest type of Alberta found a distinct aspect effect, with the edge width for shrubs narrowest on
the east; shrub and herb abundance varied up to 20 m into the fodeslica species reached

their peak abundancel® m from the forest edge (Gignac and Dale 2007). Of particular note is
that small fragments generally contain more alien species, and these species may occur up to 40
m from the edge (Gighac and Dale 20@Manges in the size or number of natural habitat

patches, or a change in the connectivity between those patches, can lead to loss of diversity of
native species, among other effe¢talfrig and Merriam 1985).
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Figure 10. Land use districts on the Grand Portage Reservation (Frazier et al. 2006).

Data and Methods

The degree to which the habitat of GRPO is intact was assessed by several methods. We used the
landscape dynamics monitoring project NPScape to develop metrics ofdensgly (a measure

of areadensity which describes a very broad habitat category) and forest morphology (a measure

that indicates the amount of core habitat vs. edge). Because the area of GRPO is small for the use

of such landscapscale metrics, we alsx@mined forest disturbance data generated from

Landsat images and inspected several aerial photos for evidence of recent forest changes.

The perimeter to area ratio for GRPO and, for comparison, all dfP8units was calculated in

ArcGIS using the currérNPS boundaries (NPS 2011)pmjected to

USA_ Contiguous_Albers_Equal_Area_Conic_USGS_version (NAD83) as used in the NPScape

Standard Operating Procedures (SOP).

Forest density and forest morphology statistics were generated also using NPScape SOPs. We
used the NPScape metrics generated from the 2006 NLCD and found in IRMA (NPSVZ612).
also used qualitatively a set of 1991 and 2010 aerial photographs for GRPO. With these, we

could assess canopy density across the watershed and roughly estimateithedkree
harvested areato-est abl i sh a &édcanopyo6 (i .e.,

Titus Seilheimer, research ecologist with theR38lorthern Research Station in St. Paul,

a

cont i

Minnesota, provided vegetation change tracker (VCT) data for GRPO that was generated from

Landsat time series stacks using the methodology of Stueve et al. (2011).
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Reference Condition

Because the lands surroundinBBO are actively managed by the Grand Portage Band, the

forest density conditions in the Superior National Forest are a reasonable point of reference.
Therefore, at least 80% dfd GRPO watershed should be in the dominant to intact area density
classfof or est density. This is considered a 0l eas
acceptable level of human disturbance (Stoddard et al. 2006). A reference condition for forest
morphology was not established because of the variability of spessnse (positive,

negative, or neutral) to edge (Ries and Sisk 2004).

Condition and Trend

The GRPO watershed compares favorably to the Superior
National Forest for forest density (83.1% to 81.6%). Howevefzsae=EE0TET
werate the landscape pattern and structu@RIPO as a

moderate concern, with an uncertain trend, based on a qualitative analysis using$he US
disturbance map and the aerial photograhsrp edges are created at the park boundary by
forest harvesting and logging roa@ur degree of confidence tinis assessment is fair.

Because the corridor # narrowthe smallest appropriate unit at which forest density could be

applied was the GRPO watershed. NPScape forest density was calculated for the watershed, a 30
km park buffer, and the Superior Natal Forest using a 30 m grid size and a 7 x 7 moving

window (4.4 ha) in the analysis (NPS 201™onahan et al. 2012frrom a reference condition

and habitat perspective, it is important to note the definitions utilized by NPScape. A grid is
consi wereesd 66fi f the proportion of cowem contr.i
tall is at least 2@r 25% (conflicting definitions are given at the NLCD website
[http://www.mrlc.gov/nlcd06_leg.pApA wi ndow i s consi der eté0 6f or es
percent, but less than 90 percent, of the grids meet the definition for forest. This means that a

given 44 ha area could have anywhere from ~20 to over 80% tree cover and meet the definition

of O0forebét dominant

As calculated by the NPScape foreshsity metric, over 83% of the GRPO watershed and

nearly 82% of the |l andscape within 30 km of G
Avar i egat e doaditiont Therdiorenonlyk¥&%oof the landscape was composed of

4.4 ha windows in which less th&0% of the grids met the threshold for forest. Percolation
theory suggests that at this threshold, a | an
mostly small, isolated patches (Monahan et al. 2012 and citations therein). The percent of the
landscape in this condition was similar to that in the nearby Superior National A@ielst1(0).

Wickham et al. (2007, in Monahan et al. 2012), found-desssity to be sensitive to loss in the

area of dominant forestven when patch size distribution was unchanged. However, for GRPO,
this analysis may suggest a higher |l evel of ¢
landscape; ilumps all forest types into one category and does not distinguish beaweey

young forest whose canopy recently closed (e.g., 3G ydtar loggingand an old one (perhaps

120 years or older).
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Table 10. Forest density metric for the Grand Portage National Monument watershed, a 30 km buffer
around the park, and the nearby Superior National Forest for 2006, using a 30 m grid sizeanda 7 x 7

moving window (4.4 ha) (NPS 2012).

Density Class

Area-Density for

Location

Name Forest Cover (p)
GRPO Watershed GRPO Buffer Superior National
(30 km) Forest
ha % ha % ha %
No Focal p=0%
Landcover 36 0.6 2,313 2.7 63,828 4.2
Rare 0% < p < 10% 56 1.0 1,006 1.2 22,461 15
Patchy 10% O p40% 303 5.3 5,279 6.1 89,966 5.9
Transitional 40% O p60% 576 10.1 7,167 8.3 104,828 6.9
Dominant 60% O p90% 2,315 40.5 24,230 28.1 353,676 23.2
90% O p
Interior 100% 1,089 19.0 13,351 155 220,141 14.4
Intact p = 100% 1,341 235 32,996 38.2 671,068 44.0
Subtotal i
Dominant to
Intact 4,745 83.1 70,577 81.7 1,244,885 81.6
Total 5,716 86,343 1,525,968
We nextexamined landscagevel INPUT:
data regarding fest morphology B Foreground: forest £
with an NPScape SOP that uses [0 BACKGROUND: non-forest S 0
Morphological Spatial Pattern 00 MISSING: no data H
Analysis (MSPA). This process use OUTPUT: :
image Segmentation to C|aSSify CORE: interior area of forest patch o
individual grid cells in binary = .esxf::':?;::i::::lil..t.,
(forest/nonforest) maps into a set o contain Core MSPA
pattern typeSF(igurell). In [] LOOP: connected at both ends to the i “t ‘
NPScape, the eight basic landscap same Core patch
. Bl BRIDGE: connected at both ends to
pattern types are Core, |S|et, different Core patches — ,i:
perforation, edge, loop, bridge or B PERFORATION: interna patch "L e
. perimeter 1 RAR
corridor, branch, and background B EDGE: external patch perimeter
(N PS 2010) ] BRANCH: connected at one end only H
to Edge, Perforation, Bridge, or Loop.

The most recent data set for which

metrics had been calculated at the Analysis (figure obtained from

30-m scale wathe 2006 NLCD http:/ies.jrc.ec.europa.eu/news/108/354/Highlight-

(NPS 2012). Because of the scale of November-2009/d.ies_highlights _details.html).

this source dataset, the NPScape

SOPs do not recommend using an analysis area of less than 30 km, or neatynt QURS
201().

Figure 11. Explanation of Morphological Spatial Pattern

The results, which are a snapshot of forest morphology in 2006 foreadiegg relative to the
size of GRPO, indicate that using an edge width of one cell (30 m), 62% of the land area within
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30 km of GRPO was core forest, alfo was edge. Nineteen percent was not forest, and the
remaining9% was in one of five categories (Imh, islet, bridge, perforated, or loop) that

identified it as an area that was either a type of connector between core forest areas or too small
to be core forest. When the edge width was increased to five cells (150 m), the amount of land
area in core fiest dropped to 26%, 28% was edge, 22 was classified as bridge between

core forest patche&igurel?). These landscagevel figures indicat@atchiness in the

landscape, where increasing the width of the aréaatkas edge (increasing the penetration into

a forest) has a significant impact on the size of the area that can be defined as cotle forest.
should be noted that these evaluations cannot be applied to the corridor itself.

These landscagevel assessnmés were further refined by examining the 2006€ &P land

cover map for the GRPO vicinitiNPS 201@) to include the effects of forest type. The Portage

Trail crosses parts of three small watersheds that total 5,718 ha. If the vegetation is categorized at
a broad scale of three forest types (evergreen, deciduous, and mixed), -ovetlanod shrub

type, a grassland type, and three palustrine cover types, a strong patterndifitaton is

evident Figurel3). Thereare a handful of relatively large evergreen communities, but generally

the habitats are small and irregularly shaped. Much of the evergreen forest type exists as long,
narrow fingers

Further sitespecific analysiseveals that in varying locations and at varying timeslahédscape
bordering the Portage Trail thao forest cover due to frequent cutting that creates open habitat.
GRPO is located within the forestry district of the Grand Portage Resenitinmg10), and
harvesting is done up to the edge of 1B&m wide trail corridor boundary. For exampleigure

14 shows an area that was loggetbr to 1984for 2,500 m parallel to thi&ail and a second area
harvestegost 2009 for 1,000 m along the trail corridbhese humaugreated openings persist

for 10 to 20 yeard-urther evidence of a moderate level of regular, ongoing forest disturbance in
the GRPO watershed was provided byW@T data provided by the USFS, which shows areas

of disturbance beyond those we detected in our limited aerial photo anglgsie(5).

The landscpe structure is further affected by the abundance of shrub habitat and secondarily by
palustrine habitatd'hese characteristics collectively mean that very little of the forested areas

along the Portage Trail has much core (interior) habitat. Therefodh of the forest area is

being affected by the preadranmanttengpératecrdlaiee, 6 t h a
humidity, and wind) is altered for an appreciable distance into the forest, and the limited data we
have suggest that this conditioiilveontinue.
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Figure 12. Landscape morphology metrics for a 30 km buffer surrounding Grand Portage National

Monument at the one cell (30 m edge) and five cell (150 m edge) scales.
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Figure 13. C-CAP landcover map for the vicinity of Grand Portage National Monument.
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Figure 14. Air photos showing harvesting (shaded areas) along the Grand Portage Trail corridor just prior
to 1991 (above) and between 2003 and 2010 (below).
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